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ABSTRACT 

We present a summary of data obtained with the 350 ^m polarimeter, Hertz, at the Caltech Sub- 
millimeter Observatory. We give tabulated results and maps showing polarization vectors and flux 
contours. The summary includes over 4300 individual measurements in 56 Galactic sources and 2 
galaxies. Of these measurements, 2153 have P > 3<r p statistical significance. The median polarization 
of the entire data set is 1.46%. 

Subject headings: catalogs — H II regions — ISM: clouds — ISM: magnetic fields — polarization — 
submillimeter 



1. INTRODUCTION 

The University of Chicago 350 /im polarimeter, Hertz 7 , 
was operated at the Caltech Submillimeter Observatory 
(CSO) from 1994 to 2003. Many of the results have been 
published in some form but usually without giving com- 
plete information. In this paper we present a catalog 
of all the measurements giving coordinates, position an- 
gles, degrees of polarization, and uncertainties as well 
as maps showing polarization vectors and flux contours 
de rived from the same measurements. An earlier paper 
bv lDotson et al.l (|2000f ) presented a similar summary for 
results at 60 /im and 100 /im from the far-infrared po- 
larimeter, Stokes, operated on the Kuiper Airborne Ob- 
servatory. 

For these bright sources we attribute the polarized 
flux to thermal emission fro m magnetically a ligned non- 
spherical dust grains (e.g., iHildebrandl 11988) . The de- 
gree and angle of the polarization are useful for inves- 
tigating the intrinsic properties, align ment mechanism, 
and p opulations of dust grains (e.g., iHildebrand et al.1 
119991 IHildebrand fc Dragovan l Il995f) and the struc- 
ture of magnetic fields (e.g., Hildebra nd" et al.1 I1990L 
ISchleuning et alJl2000L iHoude et alJl2002T >. 

We discuss the instrument and observations in Sec- 
tion 2, and the instrumental and systematic effects in 
Section 3. In Section 4 we present the object list (Ta- 
ble 1) and table of results (Table 2). In Table 1 we also 
give references where earlier papers have been based on 
the same data. In all other cases, this is the first presen- 
tation of complete data sets. 

All results in Table 2 and the figures are for polar- 
ization vectors. The inferred directions of the magnetic 
field vectors (not shown) are orthogonal to the polariza- 
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tion vectors. The table contains all the data satisfying 
the criterion F > 3a f, where F is the total unpolarized 
flux density. 

2. INSTRUMENT AND OBSERVATIONS 

The instrument, calibrations, and d ata analysis tech- 
niques h ave been desc r ibed i n detail by Schlcuning et all 
(|1997t) . IDowell et all (|1998l ). and iKirbv et al.l (|2005l) . 
Here we give a brief overview of the instrument and ob- 
serving techniques. 

An interference filter provided peak transmission at 
353 /im. and a ba ndwidth of 62 (see Figure 1 in 
IDowell et al1ll99ct ). After passing through a quartz half- 
wave plate turned by a stepper motor, the incoming ra- 
diation was separated into orthogonal components of po- 
larization by a polarizing grid inclined at 45° to the optic 
axis. The reflected and transmitted components were de- 
tected simultaneously for each pixel on the sky by corre- 
sponding pairs of NTD germanium bolometers in arrays 
of 32 pixels each, arranged in a 6x6 matrix with the 
corners omitted. Winston cones concentrated the radia- 
tion into cylindrical cavities containing silicon bolometers 
cooled to 0.26 K by a dual stage 3 He cryostat. 

The half- wave plate was moved in 30° steps through six 
positions. At each position standard chopped and beam- 
switched photometric observations were performed. The 
chop throw varied between 2' and 8' depending on the 
size of the object. The chop frequency was ~ 3 Hz. Each 
data file took approximately 4-5 minutes including 
time spent integrating, beam switching, and stepping the 
halfwave plate. In excellent weather conditions the noise 
equivalent flux density for measurement of polarized flux 
was 3 - 4 JyHz" 1 / 2 . 

Relative photometric measurements were obtained si- 
multaneously with the polarimetric measurements. Ar- 
ray flat fi elding was ob t ained by pixel dithering as de- 
scribed by IDowell et al.l (|1998l ). The individual data files 
were corrected for their gain by normalizing to the bright 
flux peak. In most cases, we did not Nyquist sample the 
image plane; the center-to-center spacing of the detector 
array was measured to be 17! 8. As a result, the resolu- 
tion in our flux maps is ~ y2 x our nominal beamsize 
of 20". 

Peak fluxes for all objects presented here are given in 
Table [1] and in the captions of Figures [5] - [5BJ Fluxes for 
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eleven objects were found in the literature (see Table Q] 
"Flux Reference" column). These eleven objects, along 
with observations of W30H, Mars, Uranus, and Jupiter, 
were taken as flux standards for calibrating all remaining 
objects. The calibrations were performed with respect to 
the standards within each observing run. Average fluxes 
are reported for objects observed in multiple runs. 

2.1. Instrumental Effects 

All of the measurements made during an observing run 
were combined to calculate the telescope an d instr umen- 
tal polarization as described bv lPlatt et al.l (|1991[h The 
mean instrumental polarization across the array varied 
from 0.23% - 0.38% on different observing runs. The 
telescope polarization varied from 0.04% - 0.48% on dif- 
ferent runs, with a mean value of 0.22%. All results were 
corrected for telescope and instrument polarizations as 
well as a polarization efficiency of 95%. 

2.2. Systematic Effects 

A major obstacle to the measurement of submillimeter 
polarization is the inevitable fluctuations in atmospheric 
transmission and emission. The removal of background 
sky emission is mostly achieved by observing reference 
regions away from the source of interest and subtracting 
the reference position measurement from the on-source 
position measurement. Rapid (3-4 Hz) modulation 
("chopping") of the telescope secondary mirror between 
off-source and on-source positions allows removal of most 
fluctuations in sky emission. Slow (~ 0.05 Hz) beam 
switching ("nodding") facilitates removal of linear gra- 
dients in the sky emission. The effects of fluctuations in 
the transmission of the atmosphere are largely removed 
by observing two orthogonal components of polarization 
simultaneously. While the instrumental design of Hertz 
(two-component polarimetry) and our observing strat- 
egy (chop-nod) allow us to remove many of the effects 
of the sky fluctuations, these strategies do not allow us 
to correct for fluctuations on all the relevant physical 
and time scales, so there is still a residual noise in our 
measurements due to sky fluctuations. A r elatively re- 
cent d ata analysis approach, developed by iKirbv et al.l 
(2005), capitalizes on making repeated observations of 
the source and measurements of the atmospheric optical 
depth to further reduce the residual effects of sky fluc- 
tuation. While our tra ditional two-array measurement 
of the polarization (e.g. JPlatt et al.lll991l) is quit e effec - 
tive at measuring polarized flux, the lKirbv et al.l (|2005f ) 
approach significantly improves the estimation of the re- 
duced Stokes parameters (polarized flux divided by total 
flux) . This new approach has allowed us to extend mea- 
surements to fainter sources. 

If the distance between the source and the reference 
positions is small compared to the size of the source, then 
it is possible to erroneously subtract source flux along 
with the sky background. Large chop throws (~ 6') were 
chosen for most Hertz observations in order to mitigate 
this problem. The size and range of directions of the 
chop used for each object are given in Table [TJ 

Despite the large chop throws available at the Caltech 
Submillimeter Observatory, it is not always possible to 
avoid the problem of source flux in the reference beam. 
This is not a significant problem for submillimeter pho- 
tometry as one can at least report the flux difference 



between the source and reference positions. However, 
this is not the case for polarimetry because the polar- 
izations do not subtract simply. Methods to estimate 
these systematic uncer tainti es have been devel oped by 
ISchleuning et al.1 (|1997f l and lNovak et al.l (|1997f ). 

Estimates for the limits to these uncertainties include: 

(1) AP+ S , the maximum amount by which the actual 
value of P could be larger than the measured value, 

(2) AP S ~ S , the maximum amount by which it could be 
smaller, and (3) A0 sys , the maximum amount by which 
the measured position angle could be in error. The mag- 
nitudes of these limits are dependent on the ratio of flux 
in the source beam to that in the reference beam and 
the ratio of the polarization in the source and refer ence 
beams (for more details see ISchleuning et al.l 119971 and 
iNovak et al.lfl99l . For any given polarization measure- 
ment, these maximum uncertainties can be estimated if 
the polarized flux is known in both the source and ref- 
erence positions. However, few large scale 350 /im pho- 
tometric maps, and no large scale submillimeter polari- 
metric maps, exist from which to make these estimates. 
Therefore, we have made no effort to estimate these sys- 
tematics here. 

2.3. Positive Bias 

Since polarization is an inherently positive quantity, a 
positive bias is introduced into any measurement with 
noise. For high signal-to- noise ratios (P/c P > 4) mea- 
surements can be best corrected for this bias using the 
relation 

« ^jPl -o-l (1) 

where Pq is the corrected polarization, P m the measured 
polarization, an d o~ v the measured uncerta inty in the po- 
larization (e.g.. [Simmons &: Stewart] 1 1985T) . Extending 
this relation to slightly lower signal-to-noise yields a bias 
less than 0.06 x P m for P m > 3a p . Given this small 
level of bias, and the fact that equation (TTJ) is not an 
exact solution for P/a p < 4, we have made no attempt 
to correct the polarizations presented in Table 2. How- 
ever, we caution that readers wishing to make precise 
comparisons between this archive and other polarization 
measurements should consider that some bias-correcting 
scheme may be appropriate for some studies. 

The bias correction has been applied to all plotted vec- 
tors in Figures l2l - l56l including those with P/a p < 4. 
With this correction, any measurement with P m < a p 
yields Pq = 0. However, upper limits on the polarization 
can s till be placed on these measurements ([Vaillancourtl 
2006). These points are shown by circles on the maps 
when P + 2a p < 1%. This 2er criterion represents con- 
fidence levels between 95 - 99% depending on the exact 
level of the polarization signal-to-noise. 

3. RESULTS 

We have made two cuts to the polarization data set 
in order to eliminate excessively noisy points. First we 
require that each position be measured with at least 3 po- 
larization files. Second, every measured point must have 
a flux signal-to- noise ratio > 3. When the flux S/N < 
3, we have not successfully measured total flux, making 
it impossible to have successfully measured the polariza- 
tion. Even with flux S/N just above 3, it is unlikely that 
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Fig. 1. — Distribution of all measured polarizations (solid line) 
and of measurements with a 3a p or better statisitical significance 
(dash-dotted line). No correction has been made for positive bias 
(see Section 2.3). 

we have successfully measured the source polarization, 
but in many cases the flux information may be of use. 
We have made no cuts based on the value of the polar- 
ization or of the statistical uncertainty of the polarization 
measurements; such cuts could bias the statistics of the 
polarization distribution. The cuts we did apply should 
only reinforce the already existing bias of this data set 
towards brighter regions of submillimeter flux. 

The distribution in degrees of polarization is shown in 
Figured] Among the 4372 measured points, 2153 have 
3cr or greater statistical significance, 990 > 6er, and 350 
> 12cr. The median P and P/<j p for all of the measure- 
ments are 1.46% and 2.93, respectively. The distribu- 
tion of measured polarizations and how the distribution 
changes with wavelength are discussed by Hildebrand et 
al. (1999). 

The results are tabulated in Table 2 and shown in Fig- 
ures [2] - [56] The plotted vectors have all been debiased 
(see Section 2.3). The results listed in Table 2 have not 
been debiased. All maps include a reference vector and 
a shaded circle indicating the Hertz beam size of 20". 
Coordinates in right ascension and declination are offset 
from the coordinates given in the caption and Table [T] 
Solid vectors denote measurements where P/ap > 3; 
dotted vectors denote 2 < P/crp < 3; and open circles 
denote P + 2a p < 1% . Note that any vector which 
meets the criterion P/ap > 3 has Ac/) < 10° and any 
vector with P/up > 2 has Ac/) < 15°. Flux contours 
were generated by smoothing the data with a 20" gaus- 
sian, choosen to mimic the Hertz beam. No smoothing 
was applied to the polarizations and fluxes tabulated in 
Table 2. 
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Fig. 4.— NGC 1333. Offsets from 3 h 29 m 3!8, 31°16'3" (J2000). Contours at 10, 20, 90% of the peak flux of 75 Jy. 
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Fig. 6.— IRAS 05327-0457. Offsets from 5 h 35 m 14!4, -4°55'45" (J2000). Contours at 60, 70, 80, 90, 95, and 98% of the peak flux of 
25 Jy. The length of a 10% vector is shown for scale 
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Fig. 8.— Orion Molecular Cloud (OMC-1). Offsets from 5 h 35 m 14!5, -5°22'32" (J2000). Contours at 4, 6, 8, 10, 20, 90% of the peak 
flux of 2100 Jy. 
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Fig. 11 — L1641N. Offsets from 5 h 36 m 18!8, -6°22'11" (J2000). Contours at 10, 20, 90% of the peak flux of 89 Jy. 
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Fig. 12.— NGC 2023. Offsets from 5 h 41 m 25?4, -2°18'6" (J2000). Contours at 20, 30, 90% of the peak flux of 43 Jy. 



14 



HH24MMS 




1 -1 

RA offset (arcmin) 

Fig. 14.— HH24MMS. Offsets from 5 h 46 m 8?4, -0°10'43" (J2000). Contours at 10, 20, 90% of the peak flux of 26 Jy. 
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Fig. 15.— NGC 2068 LBS17. Offsets from 5 h 46 m 28?0, -0°0'54" (J2000). Contours at 30, 40, 90% of the peak flux of 17 Jy. 
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Fig. 16.— NGC 2068 LBS10. Offsets from 5 h 46 m 50f2, 0°2'1" (J2000). Contours at 30, 40, 90% of the peak flux of 28 Jy. The length 
of a 10% vector is shown for scale. 
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Fig. 17.— NGC 2071. Offsets from 5 h 47 m 4!9, 0°21'47" (J2000). Contours at 20, 30, 90% of the peak flux of 180 Jy. 
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Fig. 19.— GGD12. Offsets are centered at 6 h 10 m 50!4, -6°11'46" (J2000). Contours at 30, 40, 90% of the peak flux of 260 Jy. 
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Fig. 20.— S269. Offsets from 6 h 14 m 36?6, 13°49'35" (J2000). Contours at 40, 50, 90% of the peak flux of 58 Jy. 
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Fig. 21.— AFGL 961. Offsets from 6 h 34 m 37!7, 4°12'44" (J2000). Contours at 10, 20, 90% of the peak flux of 37 Jy. 
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Mon 0B1 IRAS 27 (IRAS 06381+1039) . 





20 




21 



NGC 2264 




1 -1 

RA offset (arcmin) 

Fig. 25.— NGC 2264. Offsets from 6 h 41 m 10?3, 9°29'27" (J2000). Contours at 20, 30, 90% of the peak flux of 180 Jy. 
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Fig. 26.— OH231 (IRAS 07399-1435). Offsets from 7 h 42 m 17?0, -14°42'49" (J2000). Contours at 10, 20, 90% of the peak flux of 
20 Jy. 



22 



IRC+10216 




1 -1 

RA offset (arcmin) 

Fig. 27.— IRC+10216. Offsets from 9 h 47 m 57?3, 13°16'43" (J2000). Contours at 10, 20, 90% of the peak flux of 30 Jy. 
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Fig. 29.— p Oph. Offsets from 16 h 26 m 27?5, -24°23'54" (J2000). Contours at 20, 30, 90% of the peak flux of 110 Jy. 
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Fig. 30.— IRAS 16293-2422. Offsets from 16 h 32 m 22!9, -24°28'36" (J2000). Contours at 10, 20, 90% of the peak flux of 240 Jy. 
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Fig. 31.— CB68. Offsets from 16 h 57 m 19!5, -16°9'21" (J2000). Contours at 10, 20, 90% of the peak flux of 14 Jy. 
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Fig. 32.— NGC 6334V. Offsets from 17 h 19 m 57!4, -35°57'46" (J2000). Contours at 10, 20, 90% of the peak flux of 650 Jy. 
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Fig. 35.— M-0. 13-0.08. Offsets from 17 h 45 m 37?4, -29°5'40" (J2000). Contours at 20, 90% of the peak flux of 350 Jy. 
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Fig. 36.— Sgr A East. Offsets from 17 h 45 m 41!5, -29°0'9" (J2000). Contours at 50, 55, 60, 65, 95% of the peak flux of 200 Jy. 
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Fig. 37.— CO+0.02-0.02 and M-0.02-0.07. Offsets from 17 h 45 m 51!7, -28°59'9" (J2000). Contours at 20, 30, 90% of the peak flux 
of 270 Jy. 
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M+0.11-0.08 and M+0. 07-0.08. Offsets from 17 h 46 m 10?3, -28°53'6" (J2000). Contours at 20, 30, 90% of the peak flux 
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Fig. 41.— M+0.34+0.06. Offsets from 17 h 46 m 13?2, -28°36'53" (J2000). Contours at 40, 50, 90% of the peak flux of 160 Jy. 
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Fig. 43.— Sgr Bl. Offsets from 17 h 46 m 47?2, -28°32'0" (J2000). Contours at 40, 50, 90% of the peak flux of 310 Jy. 



35 



1 r 

Sgr B2 



\ \ \ 




i i i i i i i i i i i 

2 0-2 
RA offset (arcmin) 

Fig. 44.— Sgr B2. Offsets from 17 h 47 m 20f2, -28°23'6" (J2000). Contours at 10, 20, 90% of the peak flux of 3300 Jy. 
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Fig. 46.— W33 A. Offsets from 18 h 14 m 39f0, -17°52'4" (J2000). Contours at 30, 40, 90% of the peak flux of 170 Jy. 
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Fig. 47.— L483. Offsets from 18 h 17 m 29?8, -4°39'38" (J2000). Contours at 10, 20, 90% of the peak flux of 31 Jy. 
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Fig. 49.— W43-MM1. Offsets from 18 h 47 m 47!0, -1°54'29" (J2000). Contours at 20, 30, 90% of the peak flux of 590 Jy. 
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Fig. 50.— G34.3+0.2. Offsets from 18 h 53 m 18?6, 1°14'59" (J2000). Contours at 10, 20, 90% of the peak flux of 1100 Jy. 
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Fig. 53.— IRAS 20126+4104. Offsets from 20 h 14 m 29?4, 41°13'34" (J2000). Contours at 10, 20, 90% of the peak flux of 110 Jy. 
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Fig. 54.— W75N. Offsets from 20 h 38 m 36?4, 42°37'34" (J2000). Contours at 20, 30, 90% of the peak flux of 670 Jy. 
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2 0-2 
RA offset (arcmin) 

Fig. 55.— DR21. Offsets from 20 h 39 m l!l, 42°19'31" (J2000). Contours at 10, 20, 90% of the peak flux of 820 Jy (at (Aa, A<5) = 
(0', 3?3)). 



TABLE 1 
Object List 



Source 


Runs 3, 


a (2000) 


S (2000) 


I 


b 




Chop Throw 


Chop Angle 


Peak Flux 


Flux 


Previously 






(hh:mm:ss.s) 


(dd:mm:ss) 


(dog.) 


(dog.) 




(arcscc) 


(degrees E of N) 


(Jy/beam b ) 


Reference 


Published d 


NGC 253 


7 


00:47:33.1 


-25:17:15 


97.37 


-87.96 


188 




89 - 111 


110 






W3 


2,5 


02:25:40.7 


62:05:52 


133.71 


1.22 


347 


- 386 


42 - 123 


480 




8,17 


NGC 1333 


7,12 


03:29:03.8 


31:16:03 


158.35 


-20.56 


301 


- 381 


12 - 160 


75 






L1551 


7 


04:31:34.2 


18:08:05 


178.93 


-20.05 


378 


- 380 


10, 171 - 172 


95 


1 




IRAS 05327-0457 


9,12 


05:35:14.4 


-04:55:45 


208.57 


-19.18 


246 


- 507 


32 - 62 


25 


NGC 2071 




OMC-1 


3,5,6,7,9,10,12 


05:35:14.5 


-05:22:32 


208.99 


-19.38 


297 


- 502 


32 - 151 


2100 




5,6,7,8,9 


OMC-2 


2,3,5,12 


05:35:26.7 


-05:10:00 


208.82 


-19.25 


306 


- 386 


36 - 79, 99 - 148 


200 




5,6,7,8,9 


OMC-3 


2,3,5,12 


05:35:23.5 


-05:01:32 


208.68 


-19.19 


246 


- 386 


37 - 146 


110 




5,6,7,8,9 


OMC-4 


7,10,12 


05:35:08.2 


-05:35:56 


209.19 


-19.51 


306 


- 385 


101, 137 - 152 


37 




5,6,7,8,9 


L1641N 


3,6 


05:36:18.8 


-06:22:11 


210.06 


-19.59 


372 


- 387 


108 - 126, 143 - 152 


89 






NGC 2023 


6 


05:41:25.4 


-02:18:06 


206.86 


-16.60 


363 


- 365 


132 - 141 


43 






NGC 2024 


2,3 


05:41:43.0 


-01:54:22 


206.53 


-16.36 


350 


- 387 


32 - 126 


470 






HH24MMS 


10 


05:46:08.4 


-00:10:43 


205.49 


-14.57 


370 


- 374 


147 - 154 


26 






NGC 2068 LBS17 


12 


05:46:28.0 


-00:00:54 


205.38 


-14.42 


300 


- 302 


131 - 150 


17 


NGC 2071 




NGC 2068 LBS10 


12 


05:46:50.2 


00:02:01 


205.38 


-14.32 


300 


- 306 


95 - 154 


28 


NGC 2071 




NGC 2071 


1,3,5 


05:47:04.9 


00:21:47 


205.11 


-14.11 


250 


- 387 


65 - 162 


180 


1 




Mon R2 


3,10 


06:07:46.6 


-06:23:16 


213.71 


-12.60 


370 


- 387 


128 - 154 


280 






GGD12 


3 


06:10:50.4 


-06:11:46 


213.88 


-11.84 


393 




118 - 134 


260 






S269 


6,7 


06:14:36.6 


13:49:35 


196.45 


-1.68 


363 


- 410 


163 - 166 


58 






AFGL 961 


6 


06:34:37.7 


04:12:44 


207.27 


-1.81 


363 


- 367 


84 - 98, 153 - 160 


37 






Mon OBI 27 (IRAS 06381 + 1039) 


9 

10 


06:40:58.3 


10:36:54 


202.30 


2.53 


175 

372 


- 196 

- 375 


107 - 163 
158 - 162 


29 






Mon OBI 25 (IRAS 06382+1017) 


10 


06:41:03.7 


10:15:07 


202.63 


2.38 


372 


- 375 


157 - 163 


25 






Mon OBI 12 (IRAS 06382+0939) 


9,12 
12 


06:41:06.1 


09:34:09 


203.24 


2.08 


167 
240 


- 182 

- 249 


20 - 70 
157 - 162 


62 






NGC 2264 


1,3,5 


06:41:10.3 


09:29:27 


203.32 


2.06 


249, 


379 - 393 


112 - 162 


180 






OH231 (IRAS 07399-1435) 


10 


07:42:17.0 


-14:42:49 


231.83 


4.22 


370 


- 374 


135 - 142 


20 


1 




IRC+10216 


1,3,6,10 


09:47:57.3 


13:16:43 


221.45 


45.06 


120 


- 387 


83 - 165 


30 


1 




M 82 


1,3,5,6,10 


09:55:52.2 


69:40:46 


141.41 


40.57 


90 


- 387 


31 - 109 


45 






p Oph 


1,3,5 


16:26:27.5 


-24:23:54 


353.08 


16.91 


341 


- 506 


42 - 94 


110 


2 




IRAS 16293-2422 


1,4,6,9,12 

3,5 

1.3 


16:32:22.9 


-24:28:36 


353.94 


15.84 


120 

364 
378 


- 249 

- 378 

- 506 


42 - 92 
138 - 146 
45 - 91 


240 


1 




CB68 


9,10 


16:57:19.5 


-16:09:21 


4.50 


16.34 


118 


- 382 


35 - 155 


14 






NGC 6334V 


3 


17:19:57.4 


-35:57:46 


351.16 


0.70 


377 




145 - 167 


650 


NGC 63341 




NGC 6334A 


3,5 


17:20:19.1 


-35:54:45 


351.25 


0.67 


364 


- 378 


142 - 178 


480 


NGC 63341 




NGC 63341 


3,5 
6 


17:20:53.4 


-35:47:00 


351.42 


0.65 


367 
367 


- 378 

- 510 


143 - 168 
100 - 129 


1200 


1 




M-0. 13-0.08 


1,10 


17:45:37.4 


-29:05:40 


359.87 


-0.08 


380 


- 500 


80 - 86, 95 - 117 


350 






Sgr A East 


1 


17:45:41.5 


-29:00:09 


359.95 


-0.05 


376 




80 - 118 


200 




14,15,16 


CO+0.02-0.02 


10 


17:45:42.1 


-28:56:05 


0.01 


-0.01 


375 


- 392 


92 - 110 


210 






M-0. 02-0. 07 


1,10 


17:45:51.7 


-28:59:09 


359.99 


-0.07 


375 


- 500 


78 - 128 


270 






M+0. 07-0.08 


10 


17:46:04.4 


-28:54:45 


0.07 


-0.07 


387 




109 - 116 


140 






M+0. 11-0.08 


10 


17:46:10.3 


-28:53:06 


0.11 


-0.08 


387 




86 - 94 


210 






M+0. 25+0. 01 


6,10,11,12 


17:46:10.6 


-28:42:17 


0.26 


0.02 


360 


- 508 


83 - 141 


310 






Sickle (GO. 18-0. 04) 


2 


17:46:14.9 


-28:48:03 


0.19 


-0.05 


480 




91 - 105 


150 






M+0. 34+0. 06 


10 


17:46:13.2 


-28:36:53 


0.34 


0.05 


389 


- 403 


88 - 91, 105 - 108 


160 






M+0. 40+0. 04 


6,9,10 


17:46:21.4 


-28:35:41 


0.38 


0.04 


383 


- 501 


82 - 132 


220 


Sgr B2 




Sgr Bl 


6 

12 


17:46:47.2 


-28:32:00 


0.48 


-0.01 


368 
505 


- 385 


128 - 139 
109 - 120 


310 






Sgr B2 


1.8.9.10,11,12 


17:47:20.2 


-28:23:06 


0.67 


-0.04 


360 


- 508 


50 - 141 


3300 


3 


10,11,12 


W33 C (G12.8-0.2) 


6,10 


18:14:13.5 


-17:55:32 


12.81 


-0.20 


367 


- 394 


92 - 95, 126 - 147 


480 






W33 A 


6,10 


18:14:39.0 


-17:52:04 


12.91 


-0.26 


375 


- 394 


131 - 145 


170 


W33 C 




L483 


10 


18:17:29.8 


-04:39:38 


24.88 


5.38 


184 


- 185, 387 - 392 


142 - 153 


31 






M 17 


1,11 


18:20:24.6 


-16:13:02 


15.01 


-0.69 


370 


- 506 


45 - 81, 102 - 147 


700 




13 


W43-MM1 


11 


18:47:47.0 


-01:54:29 


30.82 


-0.06 


507 


- 508 


96 - 107, 130 - 150 


590 







TABLE 1 
Object List 



G34.3+0.2 


1,4,6 


18:53:18.6 


01:14:59 


34.26 


0.15 


370 


- 499 


28 - 


154 




1100 


1 


W49 A 


4 


19:10:13.6 


09:06:17 


43.17 


0.01 


377 


- 418 


32 - 


56, 112 


- 172 


730 




W51 A (G49. 5-0.4) 


2,4,6,8 


19:23:44.1 


14:30:32 


49.49 


-0.39 


367 


- 402 


14 - 


165 




1200 


4 


IRAS 20126+4104 


1 


20:14:29.4 


41:13:34 


78.13 


3.62 


499 


- 500 


96 - 


121 




110 




W75 N 


2 


20:38:36.4 


42:37:34 


81.87 


0.78 


265 


- 378 


11 - 


30 




670 


1 


DR21 


1,2,10 


20:39:01.1 


42:19:31 


81.68 


0.54 


369 


- 383 


22 - 


145 




820 




CRL2688 


6,11 


21:02:18.7 


36:41:38 


80.17 


-6.50 


127, 


179 


151 


- 160, 9 


- 98 


46 
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Refere nces. — (1) [Saiidel1lll99ll; (2) [Andre et al |[l993l (31 IGoldsmith et al.lll990l: (4) ILadd et al.lll993l; (51 ISchleuning et aflll996l: (61 ISchleunirudl 19981: (71IHoude et ajj|2004t (81 IHildebrandl 

1 20021: (9llVaillancourjl2002l: (10llDowelJll997l: (11 1 INovak et al.lll997l ; (12l lDowell et al.lll998l : (131 IHoude et al.ll2002l ; (141 INovak et al.lll998t (151 INovak et alj|2000l ; (161 IChuss et alj|2003t (171 
ISchleuning et alJ^OOO : f 181 IHildebrand et al.ll2009l : (191 IKirbvll2009l 

a Observing dates: (1) 1997 Apr 18-27; (2) 1997 Sep 18-26; (3) 1998 Feb 14-19; (4) 1998 May 2-3; (5) 1999 Jan 27-30; (6) 1999 Apr 4-8; (7) 2000 Jan 4-8; (8) 2000 Jul 24; (9) 2001 Feb 21-26; 

b it c 

(10) 2001 Apr 10—16; (11) 2001 Jul 19—20; (12) 2002 Feb 14—18 Flux into a 20 Hertz beam. Reference or calibration source for flux estimate. Unreferenced objects arc calibrated with respect 
to multiple sources observed with Hertz. These sources include Mars, Uranus, W30H, and/or other objects in the table with known fluxes. ^ See Table references below. 
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TABLE 2 
Data 



Name 


ARA 


ADec 


Ax 


Ay 


p 


a(P) 


4> 




Flux 


cr(Flux) 


Number of 




(arcsec) 


(arcsec) 


(pix) 


(pix) 


(%) 


(%) 


(deg) 


(deg) 


(Jy) 


(Jy) 


Observations 


NGC 253 


-71 


-18 


-4.0 


-1.0 


14.28 


21.54 


177.8 


43.5 


9.0 


2.0 


7 


NGC 253 


-71 





-4.0 


0.0 


13.52 


22.40 


147.0 


46.9 


6.2 


2.0 


7 


NGC 253 


-53 


-36 


-3.0 


-2.0 


18.78 


17.91 


37.5 


27.2 


4.8 


0.5 


11 


W3 


-125 


-18 


-7.0 


-1.0 


0.41 


1.20 


112.2 


84.0 


101.2 


14.3 


3 


W3 


-125 





-7.0 


0.0 


0.66 


0.44 


49.7 


19.2 


94.9 


2.0 


12 


W3 


-125 


18 


-7.0 


1.0 


1.60 


0.45 


30.7 


8.0 


89.4 


1.8 


17 



Note. — Table 2 is published in its entirety in the electronic edition of the Astrophysical Journal. A portion is 
shown here for guidance regarding its form and content. Pixel offsets in the x and y directions are given in units of 
the pixel center-to-center spacing, 17'.'8. Right Ascension and Declination offsets are calculated using this spacing 
and are rounded to the nearest arcsecond; offsets are given with respect to the object centers given in Table 1. 



